Abstract-Let p be a primes with p ≡ 1(mod 6). In this paper,we calculate the linear complexity of the connection polynomial of a balanced binary Hall's sextic sequence. It shows that the sequence has large linear complexity and balanced properties.
INTRODUCTION
For cryptographic applications, pseudo-random sequences are required to have the property of unpredictability. Balance and linear complexity are two main components that indicate this feature. A lot of authors investigate the minimal polynomials and the linear complexity of cyclotomic sequences (see [2, 4, 5, 6, 7, 9] ). In 1997, Ding [2] calculated the linear complexity of generalized cyclotomic binary sequences of order 2. In 2001, Kim and Song [7] got the linear complexity of cyclotomic binary sequences of order 6. Recently, Edemskii [4] obtained partial exponential sums of cyclotomic classes of order 4 and 6 in an extension over GF (2) to compute the linear complexity of binary sequences and [5] gave a method to calculate the linear complexity of generalized cyclotomic binary sequences of period n p .
Also some applications, such as communication systems and cryptography require a sequence is easy to distinguish from a time-shifted version of itself, which is to say: have low autocorrelation. So there are several authors investigate difference sets and low correlation values of binary sequences (see [1, 2, 3, 8] .
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